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Abstract

Prostate cancer is the most common cancer in American men. It is also
characterized by a substantial racial/ethnic variation in risk: highest in African-American
men, lowest in Asian men and intermediate in Caucasian and Latino men. We propose to
Investigate genetic variants of genes involved in the regulation of prostatic growth and
particularly in androgen metabolism, particularly the HSD3B2 gene which encodes the
type II B-hydoxysteroid dehydrogenase. Our final progress reported is highlighted by the
following four findings. First, our data indicate that the locus under investigation is
highly polymorphic in constitutional DNA and mutated in tumor (i.e. somatic) DNA.
Second, our population-based investigations are complete. Third, we will complete the
biochemical analyses soon. Finally, we note that we have also investigated transcription
of the HSD3B2 gene and found that YY1 binding is important.

Overview

This proposal is part of a research program aimed at identifying genes involved in
the predisposition to and progression of prostate cancer among various racial/ethnic
groups in the US. Prostate cancer will be diagnosed —according to the ACS- in 230,110
men in the US in the year 2004 alone. Some 29,900 individuals will die of this disease
this year. Prostate cancer is characterized by substantial racial/ethnic variation in risk:
highest in African-American men, lowest in Asian men and intermediate in Caucasian
and Latino men. We proposed to investigate as our central hypothesis that genetic
variants of genes involved in the regulation of prostatic growth and particularly in
androgen metabolism by themselves and in combination significantly contribute to
prostate cancer risk and progression. Specifically, we proposed to examine the hypothesis
that DNA sequence variations in the type II 3-hydoxysteroid dehydrogenase (HSD3B2)
gene contribute substantially to the risk of prostate cancer particularly across racial/ethnic
lines. The “candidate gene”, HSD3B2, was chosen because the reaction substrate [i.e.
dihydrotestosterone (DHT)] of the enzyme encoded by this gene modulates directly cell
division in the prostate. Epidemiologic evidence suggests that variation in DHT levels
play an important role in risk of prostate cancer. Thus, 3p-hydoxysteroid dehydrogenase
activity encoded by HSD3B2 variant alleles may be important in regulating intraprostatic
DHT steady state levels by controlling its degradation. This candidate gene encodes the
enzyme that initiates the irreversible inactivation of DHT.

Specifically, in this project we proposed to test, using a case-control study
approach within a multi-ethnic cohort study design, the association between prostate
cancer risk and its progression and HSD3B2 allelic variants among four major racial-
ethnic groups. Our original three interrelated specific aims were:




e To identify all allelic variants in the HSD3B2 locus by sequencing 200 men from four
racial/ethnic groups (African-American, Japanese-American, Latino and Americans
of European ancestry (Caucasian) men).

e To determine the relationship between the HSD3B2 gene and prostate cancer by
genotyping polymorphic DNA markers in the HSD3B2 gene in up to 800 men with
prostate cancer and controls from four racial/ethnic groups who are at very different
risks of prostate cancer.

e To determine the in vitro biochemical properties of HSD3B2 variants identified in
specific aims 1 and 2.

Progress Report

Pursuant to specific aim 1, we have sequenced in constitutional (“germline”)
DNA of 120 men with the following make-up: 30 from each of the four racial/ethnic
groups (African-American, Asian-(Japanese-)American, Caucasian and Latino, the entire
HSD3B2 gene. Half are prostate cancer cases, half are controls. Our sequencing has
identified 17 additional polymorphisms that are highlighted above the gene in Fig. 1.
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Figure 1: Newly discovered constitutional (“germline’”) SNPs in the HSD3B2 gene.

In short, the HSD3B2 gene in humans is highly polymorphic and our work has
uncovered significant unreported additional genetic variation. This specific aim is
complete as of this year.




We also identified a series of somatic mutations in tumor tissue in men with
prostate cancer (Fig. 2). These de novo mutations are not present in constitutional DNA
of the same individual. These mutations may be important in tumor progression.

Somatic Missense Mutations
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Figure 2: Somatic mutations in the HSDS3B2 gene.

In order to advance specific aim 2 we have begun genotyping men for five SNPs
iin the HSD3B2 gene: the D74N, E94Q, L236S and T366N constitutional DNA
polymorphism that change amino acids and the T1362G SNP (cf. Fig. 1). Sample
genotyping using a multiplex approach (MAPA: Multiplex Automated Primer Extension
Analysis; developed in this lab) on an ABI3100 instrument is shown in Fig. 3. The
genotyping is complete but the data analysis unfortunately identified no significant
associations with prostate cancer (Table 1). However, small effects cannot be excluded at
this point(due to the rarity of most SNPs which are generally below the 5 % frequency
mark (Table 1).
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Figure 3: Sample MAPA genotyping of the HSD3B2 gene on an ABI3100 automated
DNA sequencer. Only the last, T366N, SNP is polymorphic (heterozygous) in this
sample.




Table 1
MAPA Genotyping of Prostate Cancer Cases and Controls

HSD3B2 SNPs by case-control status.

D74N DD DN

Controls 342 0

Cases 367 2

E94Q EE EQ

Controls 340 2

Cases 366 3

L236S LL LS

Controls 332 10

Cases 360 9
T1562G 1T G GG
Controls 325 16 1
Cases 357 12 0
T366N 1T

Controls 342

Cases 369

We have also made progress in specific aim 3 on the iz vitro biochemistry on
several fronts. We have reconstructed all five missense SNPs in constitutional DNA (cf.
Fig. 1) and have begun to assay them along the normal cDNA. We expect to make
significant progress in the final no cost extension year in this area.

Finally, we have analyzed transcription of the HSD3B2 gene (Foti and Reichardt,
2004). We found that YY1 binding in the first intron is important for proper transcription.
The preprint of this paper is attached.

Benchmarks 2004:

Specific aim 1: Complete.

Specific aim 2: Complete.

Specific aim 3: Transcriptional studies are complete. Mutagenesis has also been
completed. Biochemical assays have been initiated and are to proceed into the final no
cost extension year.

Key Research Accomplishments

e 18 SNPs identified in constitutional DNA in the HSD3B2 gene.
e 19 somatic (“de novo”) mutations in the HSD3B2 gene identified.



o MAPA genotyping for 5 SNPs in the HSD3B2 gene.
e 5 SNPs are reconstructed in the HSD3B2 ¢cDNA for ir vitro analyses.
e HSD3B2 transcription requires YY1.

Reportable Outcomes

One paper in press in J. Molec. Endocrin. (attached).
Conclusions

Significant progress toward all three specific aims was made in the past three
years period. Furthermore, we plan to complete the third specific aim in the coming 12
months of no cost extension.

Our research may result in better presymtomatic diagnosis of prostate cancer and
will lead to a better fundamental understanding of the HSD3B2 gene and its enzyme.
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ABSTRACT

this study for the first time we report that similarly, the
basal promoter activity in reporter gene analyses, as

promoter activity. Mutational analysis in gel shift ass vealed that the 3 1-A factor binds both the

have characterized another si 1 bifRing site differently located in respect of the 3 1-A element in

both genes. Deletion an. tranSfnt transfections experiements have shown that contrarily to as
previously shown fggt 3B1 gene, YY1 binding to the type II 3 1-A element only results in a
marginal reducti sal promoter activity. Instead, the second and inverted YY1 site, placed 35 base

pairs downglrea -A element, is a stronger activator, as its deletion alone results in a 50%
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mechanisms are implicated in the YY1 mediated stimulation of these two genes basal prompter

transcription.

Q
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INTRODUCTION

and both consist of 4 exons and 3 introns that ha

(Lachance et al. 1991) (Fig.1). Type I and type II 3

mammary gland, and others (Luu-

therein).
The importance of -H tivity in steroidogenesis is attested by the many gene mutations

resulting in Congenital Hyperplasia (CAH), a term that encompasses several recessive autosomal

e or partial deficiency of enzymes involved in corticosteroids synthesis

piParche and/or infertility in females (Eldar-Geva et al. 1990, Mendonca ef al. 1994, Marui et al. 2000,
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Pang et al. 2002). Type I1 3 -HSD enzyme has more recently acquired an active role in prostate capcer

HSD3B2 gene promoter (Leers-Sucheta et al. 1997), ndtgonserved in the HSD3B1 gene, might

explain the restricted expression of the HSD3B2 gen teroidogenic organs. SF-1 had indeed earlier

was estimated UV-crosslinking experiments. Mutational analysis revealed that the 4

at end of the protected region, shared with an overlapping TG box (Fig. 1), are

guanines th,

essential foghindingiBf the 3 1-A factor to the 3 1-A element, and their mutation resulted in a 3 to 6 fold

riptional activator, Guerin and collaborators also showed that a double-stranded oligomer bearing

NA sequence of the HSD3B1 gene 3 1-A element cloned in front of the mouse p12 gene promoter
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, ’i:'ejs; conSigved between the two genes. Through

explaining €38t
relevance &
expfession 3 HSD activity, and suggest that different mechanisms may be involved in the

aint e HSD3B1 and HSD3B2 gene basal activity under experimental conditions, as discussed.
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MATERIALS AND METHODS

Plasmid constructions
The human HSD3B2 5’-flanking and 5°-UTR (from —1265 to +193) was amplified b

genomic DNA  isolated from blood wusing the forw

plasmid re-ligated to generate pGL3-HSD2(-517/+193), or, m@« swith Mly 1 and Pstl 1, filled in with
Klenow at the 5°- end and re-ligated to generat -HSQS
517/423) was obtained by digesting pGL3-HSD2(- 193) with Drd 1 and Xho I, filling in with

Klenow and re-ligating, to generate a similarg®®pter construct without the intron 1 sequence. The insert

CTAGCAAAATAGGCTGTCCC ¢ GL2 primer 5°- CTTTATGTTTTTGGCGTCTTCC

pstream and downstream to the pGL3Basic vector multiple

-3’ from Promega, which resp ely m

cloning site.

Site-directed mutffen

Mutations wepeyin into the reporter plasmids using the QuikChange Site-Directed Mutagenesis

Kit (Stratdgene, L3 Wolla, CA) following the manufacturer’s instructions and using the same mutant
oligdiners that are represented in the figures that accompany this paper. Mutations were confirmed by

37 tgmgted sequencing (ABI PRISM 3100 Genetic Analyzer, Applied Biosystems). Each sequence-

mgd mutant insert was released with the appropriate cloning restriction endonucleases, and inserted
i, similarly digested pGL3Basic, to ensure the plasmid used in transfections did not carry any PCR

induced nucleotide substitutions within the vector backbone.
Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 7
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Gel shift assays

dC)-poly(dI-dC) (Sigma-Aldrich, ) in 20 1 of bindj QEPES 20 mM pH 7.9, KCI 50 mM,

MgCl; 5 mM, DTT 0.5 mM, and 4% glycerol) for 5 es at room temperature. The labeled probes

were then added (100,000 cpm, approximatéf¥ & ng) and complexes were allowed to form at room

temperature for 15 minutes. The eadlions were loaded onto a 4.5% non-denaturing

polyacrylamide gels containing 2. d subjected to electrophoresis in 0.5 x TBE buffer at 17-

20 mA for about 3 hours at peralire. The gel was dried and either autoradiographed overnight
with an intensified scree osed 15a Storage Phosphor Screen (Amersham Biosciences, Piscataway,
NJ) and analyzed git ORM 840 densitometer (Molecular Dynamics, Sunnyvale, CA). The
specificity of pr A gomplexes was analyzed by including 100-fold molar excess of homologous

or non-homfJIopous u led competitor DNA into the binding reactions during the pre-incubation step

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. R
Made available as an Accepted Preprint on 07/04/2004.
Available online via www.endocrinology.org.



“in vitro” Transcription/Translation Assay

and1 g ofnon-linearized template.

Acrylamide capture of 3 2 oligomer-bound complexes

accordingly to the amount Agd oligomers. After 15 minutes of incubation, the duplex

molecules were immobili acry e as previously described (29) in the 1 cm large wells of a non-
denaturing 4.5 % ac el (20 cm x 20 cm), and the unbound proteins were separated from the
bound complexe, ophdresis under the same conditions used for the EMSAs. The polyacrylamide

ovalently linked A-3 2/protein complexes were excised, and the proteins

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. Q9
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Western blot analysis

Protein concentrations were determined by the BioRad protein assay. 10 g of nuclear proteins {01

Cell cultures and transfections
All medium and sera were provided by Gibco BRL (L1 chnology). SW-13 cells were grown in IMEM

medium, and LNCaP cells in RPMI mediump#baffasupplemented with 10% certified fetal bovine serum

grown in DMEM medium supple » FBS. Cells were maintained at 37 °C with 5% C0,.

Unless otherwise specified, 2 ansfection mammalian cells were seeded in 12-well plates

dnscription factor interference with beta-galactosidase expression versus the control samples consisting

of the reporter plasmid alone, no pCMV Gal was added in co-transfection experiments, and luciferase

Preprint of article accepted for Journa! of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 10
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activity was instead normalized for the protein content. Luciferase activity was measured for 20 seg

in a luminometer using the Luciferase Assay System (Promega Corporation, Madison, WI).

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology.
Made available as an Accepted Preprint on 07/04/2004.
Available online via www.endocrinology.org.

11



RESULTS

The HSD3B2 gene intron 1 is required for sustaining the basal promoter activity

It was previously shown that deletion of intronl, but not exon 1, reduced the HSD3B1 geg

with exon 2 up to 12 nucleotides (+182/+193). By

nucleotides of exon 2 results in intron 1 being prop

‘ﬁl 3B2 gene basal promoter activity and confirms that, similarly to the HSD3B1 gene, the mechanism

involved is not strictly tissue-specific.

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 12
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The HSD3B2 intron 1 contains a3 1-A element

To determine if a region with functional similarities to the HSD3B1 gene 3 1-A element @i

responsible for the stimulating effect intron 1 demonstrated in transfection experiments, we Squpared

specifically binds both probes. Guerin ef al. had previousl
dependent on the presence of zinc ions in the bindin s, aldit required the integrity of the stretch

of 4 guanines shared by the 3 1-A element and TG boX¥ using the same criteria, we determined that

segMent within this cis-element.

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 13
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Sp3 binds the TG boxes of type I and type II intron 1 with different efficiency

The TG box overlapping with the 3 1-A element is conserved between type I and type If§

region when compared to the 3 1-A element of both

pairs (Fig. 2 C). Despite lacking the first five upstre cleotides of the 3 1-A element, these oligos

hEov e complex forming band 3 of intermediate mobility between the Sp1 consensus competed bands.

S competition suggests a protein binding to the 3 1-A element in a region not involving the four

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 14
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substitution A+138 to G (Fig. 2 C) shown), which reproduces the 3” flanking region of the
type I TG box. Despite the fag@bhat Sp 1body did result in disappearance of the faster band of the
doublet, we cannot concl at Sp2y part of the observed complex, as anti-Sp2 antibody was able to

supershift Sp1 protein d in Drosophila Schneider’s cells (not shown), which do not express Spl

family members, giffs ipficatin®cross-reactivity.

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 15
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able to discern the function of each of those two factors in relation to the HSD3B2 gene basal pro moter

activity upon transfection experiments. To precisely define how and at what extent the G4t

essential for Sp3 binding, and not necessary for 3 1-A bindin

required for Sp3 binding, but important for 3 1-A factor bindi
Next we asked what is the contribution of the long stret enflles to 3 1-A factor binding, which

accounts for as many as 8 and 6 residues in the HS HSD3B2 gene, respectively. We disrupted

the Ag sequence by changing the 5 adenines immedia preceding the TG box to CCTTC (oligo

3 2mS) and found that the substitution m-@ brevents formation of the 3 1-A band (Fig. 3 A,
middle, first lane) while unable to adgitional complex. To determine what is the minimal

number of adenines required fo. to 1-A binding activity, we created a series of 3 oligos that

reinstate two, three and four Men: spectively, and found that 4 adenines are required in front of the

probe except for the 3 1-A band. In addition to the 3 1-A band, T(G)4, M2 and all oligos bearing

Preprint of article accepted for Journal of Molecular Ehdocrinology. Copyright © 2004 Society for Endocrinology. 1A
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mutations in the adenine stretch affected also formation of a faster band that appeared to be as specific as

the two required G residues are yet provided by the followiNoRetuence. Sp3 binding, on the other hand,
is no longer supported by this oligo, indicating t quence GGAGG is unable to functionally

replace the sequence GGTGG.

YY1 is the protein forming the 3 coffiple
The sequence AAAATGG, th resen core-binding region of the 3 1-A factor, is almost identical
to the UCR (upstream co d reg of the Moloney murine leukemia virus, which is known to bind

the transcription factor (Flanagan et al. 1992), later identified as the murine YY1 (Safrany &

Perry 1993). UC is offly one of many consensus sites known to bind YY1 (Shi et al. 1997), all

sharing the tif, was later found also in many other viral and cellular genes. The 3 1-A

factor coreRinding fegion matches the UCR nucleotide sequence 7 out of 9 nucleotides (Fig. 4). To find

di rent cell lines (Fig. 4 A), suggesting that the factor binding to the 3 2S probe —and therefore 3 1S as

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 17
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well as 3 1 and 3 2- is able to recognize the UCR element. The competition was specific, as th % p3

band was unaffected. Furthermore, when used as a probe, the UCR containing oligo formed$

SW-13 (Fig. B A, lane 3) and LN

negative control reactions co i @in vitro” transcription/translation coupled reaction without

template (Fig. 5 B, lane is restipMindicated that the 3 1-A band formed by nuclear extracts with

UCR, as well as 3 oligomers, correspond to full-length YY1 protein. In addition to the full-

i*g Briefly, proteins from SW-13 or LNCaP cell nuclear extracts were incubated in binding buffer

a 3 2 oligomer whose upper strand carried an Acrydite moiety at its 5’ prime. Then the oligomer

Preprint of article accepted for Joumnal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 1R
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was immobilized to acrylamide as described (Nelson ef a/.2002) and the unbound proteins were sepagated

from the bound complexes by electrophoresis. An aliquot of a crude preparation, consisting of gfiItei

concentrated 3 2-binding proteins from recovered acrylamide slices, reacted with anti-YY1 antg dy in

recognized the proper Sp3 specific bands of 105 and , bufgailed to recognize the 30 and 35 kDa
bands (Fig. 5 B, lane 8). These results indicate that at different YY1 polypeptides were specifically

recognized by anti-YY1 antibody, correspondifffthe full-length protein, and to two fragments of about

35 and 30 kDa. They also indicate thatWpse YZ# polypeptides bind the 3 2 oligomer, which is
consistent with the previously es sizayof the 3 1-A factor and is likely due to proteolytic

degradation of YY1.

Eicleotide +134, a variant of the sequence is placed immediately following the TG box in the type

I'Tptron (AAAATGAGG in type I, AAAATAAGG in type II). To verify whether or not these sequences

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 10
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are able to bind YY1, we designed the oligos shown in Fig. 6 B and tested them in EMSAs. As shown in

sequence in type I intron 1 is not able to bind YY1 because of its w’é}@y 3 out of the 4 required

e 3 1-A element, immediately following the 3’ prime of

sequence located 8 nucleotid stre
the TG box. In type II in € s site lays in reverse orientation 35 base pair apart from the 3 1-
A element. These ﬁn:'n arized in Fig. 6 C.

theISD3B2 gene basal promoter activity by binding to the two identified binding

., the gene intron 1

#we earlier used to assess the functional relevance of the intron in transient transfection assays. As

Preprint of article accepted for Journal of Molecular Endocrinology. Copyright © 2004 Society for Endocrinology. 20
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shown in Fig. 7 (A), YYI stimulated the full-length construct pGL3-HSD2(-517/+193) in a gose

PGL3-HSD2(-

246/+193), with identical constructs that were abrogated of YY1 bindingf 5’@ 1 3 1-A element or

CCTT, was used to eliminate YY1 binding to the dis [@directed mutagenesis. In addition, we

also tested a construct bearing the T(G)4 deletion tha inates the sequence TGGGG, thus preventing

t missing the whole intronic sequence and also it made evident that Sp3, or any

piembers, has no ability to direct the boost in basal activity through intron 1 of the

boost the HSD3B2 gene basal promoter activity. We observed the same effect in several cell

, including SW-13, Cos-7 and LNCaP cells.
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DISCUSSION

potential by binding the unknown 3 1-A factor. In
intron 1 is required to achieve maximal basal acti evels of the promoter region. Despite the

suggestion that the HSD3B1 and HSD3B2 gd®®jay not share the 3 1-A element (Guerin et al. 1995),

we have proved the existence of such &linggiement in the intron 1 of the HSD3B2 gene. More

specifically, we have proved that pggtein binds to a conserved region of 7 nucleotides of the
3 1-A element in both genes ugh a Wgiitational analysis that has ultimately helped us pinpointing
similarities between the 3 indinfore and the UCR core recognized by the multi role transcription

factor YY1. We havg s cvidence that YY1 is indeed the protein binding “in vitro” to the 3 1-A

kDa by UV-crosslinking analysis (Guerin e al. 1995). This apparent discrepancy can be explained by
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individuals affected by HIV induced downregulation of
proteolytic activity, which resulted in appearance of
gel shift analysis. Interestingly, when YY1 was first is
antigenically related protein was co-purified g
the UCR binding activity in T-lymphocytSRd
protein could have been a truncate > As a consequence of these observations, it cannot be
SD3B1 gene (Guerin ef al. 1995) during the procedures

excluded that in the previous gffldy on

required for UV cross-li ana a pre-existing truncated YY1 fragment was also isolated. In

addition to the 37 kDa buted to the 3 1-A protein, accordingly to Guerin and coworkers, the UV

o additional specific complexes that, once approximately corrected for

ntal slight changes of pH or ionic strength that facilitate binding of pre-existing

rs/fragments, and also it might be influenced by the nucleotides flanking the consensus, as our
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previously identified YY1 fragments could be isolated fro nfiucledrggofpplexes bound to the 3 1-A

element. The 35 kDa YY1 fragment could likely account fO% e’ band previously attributed to the

3 1-A factor.
In addition to having characterized YY1 as the factor ing the 3 1-A element, we have identified a
second YY1 binding site in both type I agfiPtype&introns. Indeed, a sequence 100% identical to the

structure. However, a more likely explanation is that in the fewer cases when YY1 is sitting onto the less
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iproved the oligomer

at Sp3 is the Spl family

Jbinding sites in respect of the TG

competition for its site in “in vitro”

experiments, suggest that Sp3 may have a different outCoge

The importance of the weaker YY1 binding diately flanking the TG box at the 3’ end also needs

to be assessed.

disruption of the YY1 bigfHifig site in the 3 1-A element did not result in a 3-6 fold reduction of

M (e
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might help binding and/or interaction of other factors involved in the HSD3B2 gene basal transcriptjon.

et al. 1995), it is suggestive to hypothesize that YY1 binding to intron 1 would help maintainiigia, DNA"

'Qureliminary transfection experiments, 66 nM

the HSD3B1 gene, this study points to a major role of YY1 in affecting the basal levels of

'~ dehydrogenase activity. Additional studies will be required to explore the mechanisms
1 contribution to the basal activity of both the HSD3B1 and HSD3B2 genes.
portant consideration arising from this study and the previous study on the HSD3B1 gene is

thiahnucleotide sequence variants occurring within the HSD3B1 and HSD3B2 gene intron 1 may result in
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more or less profound changes in gene basal activity, and consequently they should not be excludedfrom

being characterized merely because of their occurrence within an intronic sequence.
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overlapping TG box, as established for the 3 1-A o«a

compared to the probe. The mutant 3 Im and 3 2m oligo were unable to compete any of the bands
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e;ccept for the weaker complex forming band 3 (only 3 1m competition is shown). Middle: the game

nucleotide mismatch existing in their 3’ end that might affectR nitysfor the TG box.

Fig. 3: Dissection of the 3 1-A element and TG bo ¢ HSD3B2 gene intron 1. A Left: EMSA

M1 and M2, shown in (B), is co h ghe’ band pattern formed by oligo 3 2S. M1, that changes the

last two Gs to As, was unable®b b 3 while it could still bind the 3 1-A protein. M2, that replaces the

A complex. Right: Gel shift assay of oligo T(G)4, bearing a deletion of nucleotides from +125 to

+129, was tested with nuclear extract from SW-13 cells. The deletion completely eliminated Sp3 binding
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did not affect Sp3 binding. of nYeEar extracts from SW-13 cells were pre-incubated with and
without 1 1anti-YY1 p al antigdy in binding buffer for 1 hour on ice. Then the reactions were
added with either ULR 2S labeled oligomers and further incubated at room temperature for 15
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YY1 binding region as previously proposed.

Fig. 5: The 3 1-A band corresponds to full-length YY1. A: 1 g of pCMX-YY1 &x

was added to 50 | of TNT rabbit reticulocytes cell-free lysates in presencg

Obg¥Eenerating one specific complex,

probe when reacted with nuclear

EMSA experiment carried out with 5 g of SW-13 nuclear extracts and 100,000 cpm of each of the
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oligomers indicated on top. Competition with 100 fold molar excess of UCR and Sp! oligomers igalso

shown for the 3 28 probe. -, no competition. An arrow points at the YY1 formed band, previoug[

Pitron 1 from nt +111 to nt +174 (type I) or to nt +173 (type

II) shows the nucleotide ¢} d in the formation of the second and not conserved YY1 binding

letters outline thef 2ucléo ide eSsential for Sp3 binding. Arrowheads identify the nucleotides involved in
YY1 bindi ggin

open line a

intpon 1. SW-13 cells were plated at 3.2 x 10° cells per well in 12-well plates. Sixteen hours later cells
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were transfected as detailed in Materials and Methods with 0.5 g of pGL3-HSD2(-517/+193) and pGL3-

HSD2(-517/+23) reporter constructs, previously shown in Fig 1 B, in presence or absence of 0£yan

g of pCMX-YY1, and the total amount of DNA was kept at 2 g per well by addi io S

Each experiment was repeated at least 3 times. The YY1 dose-dependeng basal promoter activity

seen with pGL3-HSD2 (-517/+193) was lost when pGL3-HSD2 (-5 psed, which lacks intron

Sp3 binding to the TG box witho
adenines to CCTT prevents inding Yo the distal binding site; 5. YY1 binding to both sites was

prevented by constructing@®oyble mutdht using the same nucleotide substitutions described in 2. and 4.
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Typel +88 T-GCAGTQGTGGGGaCACACARTGTTIGCAS GAGGAPAATGAGGCATCTG +149

Type ll +88 TGGCAGTtGTGGGGtCAtgGAATETTTG —tAAAARATGE ‘ AAATaAGGCATCTG +148
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SW-13
Probe: 31 3 Im 32 3
[ 1 ] ]
Competitor:

= sef Sp1 - seff  Spi

Figure2 A
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C P~

Probe: 3 1S

Antibody:
Competitor:

Spl Sp2 Sp3

self 328 Spt 31 32 3 Im

Sp3 3

3 1-A element 14

31 GGACACAGAATGTTTGCAAAAR FGGTGGAGGAR
3 lmut GGACACAGAATGTTTGCAAAAAAAR R

TGOEGTGGAGGAAAAT GAGGCAT
AATGGGGTGGAGGAA

ARRAAT AAAAAAGAGGAA
AATGGGGTGGAGGAAAAT AAGGCAT
CGGGGCGGGGCGAGC
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Nuclear extract: Sw-13

Probe: |3 2S Ml le B2mS A2 A3 A4
; w *QQEP
31-A Sp3
325 TTTTTGTAAARAATGGGGTGGAGGAAAATAAGGCAT + o+
3 2ms TTTTTGTACCt t CTGGGGTGGAGGAAAATAAGGCAT -+
Az TTTTTGTACCtAATGGGGTGGAGGAAAATAAGGCAT -4
A3 TTTTTGTACtAAATGGGGTGGAGGAAAATAAGGCAT -4
Aq TTTTTGTACARAATGGGGTGGAGGAAAATAAGGCAT + 4
M1 TTTTTGTARAAAATGGaaTGGAGGAARATAAGGCAT + -
M2 TTTTTGTAAAAAATaaGGTGGAGGAARATAAGGCAT -/t 4
TGs GGAATTTTTGTAAAAAA--~-- TGGAGGAAAATAAGGCATCTGC ~ + -

Fig. 3
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B

Probe:

Probe: 3 28 Antibody:
Competitor:

N.E.: I SW-13

Competitor:

Cos-7 LNCaP
self UCR self UCR

PR G i

3 28 5’-TTTGCAA AAAATGGGG TGGAGGAAAATGAGGCAT -3’
3’~-AAACGTT TTTTACCCC ACCTCCTTTTACTCCGTA -5
R
UCR 5’-CTGCAGTAA CGCCATTTT GCAAGGCAT -3’
3’~GACGTCATT GCGGTAAAA CGTTCCGTA -5’

Fig. 4
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Probe: UCR

l _
,_iEpCMX-YYl

1
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-3

Probe: 328

| UCR 147 150 12

Competitor: ucr Spl

3 1-A/YY1

UCR

GCAAGGCAT
CGTTCCGTA

147/175(11)

ACCTCTTGTT
TGGAGAACAA

CTCATATA

AACCATTTGACATCTCTTT
TTGGTAAACTGTAGAGAAA

GGTGGAGG

CCACCTCQ

AAAATAAGGCATCTGCTG
TTTTATTCGGTAGACGAC

GGTGGAGG
CCACCTC(

AAAATGAGGCATCTGCTG
TTTTACTCCGTAGACGAC

Fig.6 Aand B

YY1 binding
++

++

+/-
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